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(57)Abstract: 

PURPOSE: To easily execute a maintenance control 
operation without making an apparatus complicated and to 
obtain a crystal thin film whose film thickness, composition 
and impurity concentration are uniform by a method wherein 
a flow path, for cooling-liquid use, which is installed on the 
outer circumference of a reaction furnace is divided into 
two or more independent flow paths and the temperature 
and the flow rate of a cooling liquid can independently be 
adjusted for the individual flow paths. 

CONSTITUTION: A partition plate 5 inside a cooling jacket 2 
is formed to be a concentric-circle shape instead of a spiral 
shape; and the cooling jacket 2 is divided into five v 3 
independent flow paths I, II, III, IV, V. The flow rate or the 
temperature of a cooling liquid can be adjusted and 
controlled independently of each other for the five 
independent flow paths. The flow rate and the temperature 
of cooling water are adjusted for the individual flow paths. 
The temperature of a raw-material gas is made nearly 
uniform at the upper part of an InP substrate 4; and the 

composition ratio of As is made uniform. Depending on the design of a reaction furnace, it is not 
always required to make the temperature of the raw- material gas uniform. In a word, the 
temperature and the flow rate of the cooling liquid are adjusted the temperature distribution of the 
raw-material gas and the surface temperature distribution of the substrate are adjusted; and a film 
thickness, a composition, an impurity concentration and the like are made uniform. 
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